Ridge, Sandia, and Lawrence Livermore National Laboratories, and at
the Institute for Defense Analyses in Princeton, the National Bureau of
Standards, the National Security Agency, and other agencies. The out-
put of all these groups is extremely important, but we would point out
that collectively they house less than 10% of the mathematical sciences
research community.

A mathematical research scientist needs: (a) time to think and
an appropriate place in which to do it; (b) interactions with develop-
ing young investigators (graduate students and postdoctoral fellows);
(c) interactions with research associates, e.g., visiting faculty; (d) a cer-
tain amount of equipment (usually computational); and (e) support staff
(primarily secretarial). Mechanisms for exchanging results, such as pub-
lications and conferences, are also important. In these respects, mathe-
matical scientists are much the same as other scientists.11

B. INADEQUACIES

Figure 1 shows how research time in universities is paid for in the
sciences and in engineering. In contrast to other fields, most mathemat-
ical sciences research is carried by the universities; a markedly smaller
fraction is borne by the government.12

Figure 2 and Table 1 show federal support for graduate research as-
sistants and postdoctorals. 13 In interpreting them, one should be aware
of some approximate sizes. Academic research communities number:
chemistry, 10,000; computer science, 2,000; mathematics (mathemati-
cal sciences), 9,000; physics, 9,000.14 The approximate annual Ph.D.

Typically, equipment needs are less for mathematical scientists. Computation
is changing this pattern, however.

Separate data were not available for the mathematical sciences and computer
science. Were computer science removed from the "math and computer sciences"
piechart in Figure 1, the federally-sponsored percent would decrease. The effect
would be relatively small, however, because the academic research community in the
mathematical sciences is much larger than that in computer science.

The data in Figure 2 are only approximate, of course. The federally-supported
portions of the columns labelled "mathematics" would be half again as high for
the broader field of the mathematical sciences. The qualitative impact of the data
would not be affected by this change. Predoctoral fellowships/traineeships could be
added to the columns to obtain total graduate students federally supported, adding
about 60 to the "mathematics" column and larger numbers to chemistry, physics,
and computer science, but producing little qualitative change.

For the 50 major research universities, the mathematical sciences faculty is
much larger than those in chemistry and physics. Postdoctorals and research staff
make the total academic research groups comparable in size.
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